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In This IssueDangerous Awakening of Stem Cells in Cancer
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Barrett’s metaplasia is an unusual growth of intestine-like tissue in the
esophagus and a precursor of lethal esophageal adenocarcinoma.
Wang et al. now implicate residual embryonic cells that persist in adults
as the culprits generating this precancerous growth. The authors
provide evidence that tissue damage such as that caused by acid reflux
can lead to rapid growth of these normally quiescent precursors
without requiring genetic alterations, suggesting a new paradigm for
the origin of this cancer.Epigenetic Inheritance Gets Hot
PAGE 1049
Environmental factors such as stress and diet can induce epigenetic
changes that are capable of passing on adaptive phenotypes tooffspring. Seong et al. now reveal that heat shock disrupts heterochromatin in Drosophila through Mekk1-
p38-dependent phosphorylation of dATF-2. Intriguingly, this heterochromatic disruption is transmitted through
multiple generations in a non-Mendelian fashion. Their results provide insight into how the effects of stress
may be inherited epigenetically via the regulation of chromatin structure.Drugs for E2s
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E2 enzymesmediate the conjugation of ubiquitin to substrates, thus controlling protein stability and interactions.
Here, Ceccarelli et al. identify a small-molecule inhibitor (CC0651) of hCdc34, an E2 enzyme that catalyzes the
ubiquitination of hundreds of proteins, including critical tumor suppressors and oncoproteins. Structural and
biochemical analyses of the CC0651-hCdc34 complex reveal that CC0651 acts by an allosteric mechanism to
block the transfer of ubiquitin to substrates. E2 enzymes thus represent a new druggable target in the ubiquitin
proteasome system.Tangled Skein of Genetic Risk
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Ion channel mutations cause multiple disorders such as epilepsy that
affect the brain, heart, and other tissues. Klassen et al. performed
exome sequencing of 237 ion channel genes in individuals with and
without epilepsy. Both groups exhibited complex variant patterns,
and rare missense variants in known Mendelian disease genes are
prevalent in controls. The findings illuminate the complex allelic archi-
tecture underlying disease risk and indicate that even deleterious single
variants are not predictive of risk. The authors propose that modeling
approaches will be required to advance clinical diagnosis and manage-
ment of diseases characterized by complex genetic profiles.Light pHlips the Switch
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Drosophila INAD is a scaffold protein that organizes the phototransduction pathway. Prior work has shown that
light drives the formation of a disulfide bondwithin INAD’s fifth PDZ domain to promote efficient termination of the
visual cascade, but how this event is triggered has been unclear. Liu et al. now show that the redox potential of
PDZ5 is modulated allosterically by the neighboring PDZ4. The PDZ4-PDZ5 interaction is controlled in a light-
dependent manner by local pH, which is decreased upon rhodopsin-mediated PLCb activation and subsequent
hydrolysis of PIP2. These findings reveal how scaffolds and pH modulate signal transduction.Cell 145, June 24, 2011 ª2011 Elsevier Inc. 995
Pushing the Limits of the Metaphase Spindle
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The accurate segregation of chromosomes during cell division
depends on the microtubule-based bipolar metaphase spindle. The
metaphase spindle must generate forces to move chromosomes and
respond to forces that act on it to control its size, orientation, and posi-
tion during division. Shimamoto et al. use force-calibrated micronee-
dles and high-resolution microscopy to systematically characterize
the molecular basis of the spindle’s elasticity and viscosity. Their find-
ings provide insight into how the spindle maintains structural and func-
tional stability in the face of different forces.When to Fold ‘Em and When to Hold ‘Em
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Mutations in the potassium channel Kir2.1 are associated with Ander-
sen-Tawil syndrome. Ma et al. now show that Kir2.1 is selected as cargo into Golgi export carriers not by conven-
tional short peptide sequences but, rather, by residues embedded within the confluence of two separate
domains that form a recognition site for interaction with the AP1 adaptor complex. The identification of a traf-
ficking signal in the tertiary structure of Kir2.1 reveals a quality control step that couples protein conformation
to Golgi export and provides molecular insight into how mutant Kir2.1 channels arrest at the Golgi.Cilia Kick It Up a Notch
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Cilia play key roles in Hedgehog signaling, and in this issue, Ezratty et al. expand this functional scope by showing
that cilia formation is required for Notch signaling during embryonic skin development in the mouse. Ciliogenesis
precedes Notch-dependent epidermal differentiation, and genetic manipulations that prevent cilia formation
compromise Notch signaling and subsequent differentiation. Notch signaling components are enriched at ciliary
structures, further suggesting that cilia may directly modulate the Notch signaling pathway.Gradient Formation: Surfing the Membrane
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In fission yeast, a gradient of the Pom1 kinase starting at the cell poles
and diffusing along the plasma membrane couples cell length with
mitosis. Hatchet et al. now reveal the molecular mechanism of Pom1
gradient formation. Pom1 is nucleated at cell tips by a microtubule-
associated complex that promotes the local dephosphorylation of
Pom1. Dephosphorylation allows Pom1 to bind the membrane. As
Pom1 diffuses away from the cell poles, it gradually autophosphory-
lates and detaches from the membrane, thus generating cortical gradi-
ents.Revealing the Full Potential of Adult NSCs
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In this issue, Bonaguidi et al. examine the self-renewal and differentiation potential of adult neural stem cells. Em-
ploying a clonal analysis approach that tracks the fate of individual neural precursors in vivo, they show that indi-
vidual radial glia-like precursors both producemore of themselves and generate new neurons and glia in the adult
mouse hippocampus. The study provides in vivo insight into the properties of neural stem cells that are capable
of both self-renewal and multilineage differentiation in the adult mammalian brain.Cell 145, June 24, 2011 ª2011 Elsevier Inc. 997
